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(54) HIiCTPyMEHr JUM XOJlOJIHOft PASJUIM TPYB 



1 

Ibofipmme awuci i ici t k Mmiuioo6ptOoTKep 
nptansmtm nrui oCptOoncii* oraepcndl a ip/' 
euL n Moam 6un xcnoiMOBaao npii okootip 
WMOi o0pa0oiKa nti ntmy K m am o TBepcnril 
ipy6 jDia mpp-imeBMo- ■ wbhirwux 
imA MOiraoM flp^opMamwiowre nparAmaiim 

OtOpROBtlOU). 

IbBBCiai imcTpyMeHT nim pasoBv Tpy«» co- 
UP pMamidi cryneirttTym onpaaicy c Htnpecco- 
BaaRMHN t» nee flc^op MapyniuiM M koiiuvm«» 
aa' oca oapasKa Bunoim^ laoiBKitpB^acaa 
pacToqica, » ciemctx onpaBxa - ptnaamHwe 
otMpcraa. m ropitn iconeu - puDttnume 
Raw, cootaammMa c oiaepcmaMa onp> BicH^ 
KacrpyMoa cHt6xeH ofcreMoll nonrm paCaid 
mococni B o6pa30BaiiHMe OTBepcrajMa a naaa- - 
MB icaHanu (1]. 

nnneiDiTeiiMioa cMaaxoa Meaaqr noBepxHOcnio 
rpyCu m paGowMN KonuiaMM npa ps6oTe 3to- 
ro HRCTpyMCHTa mnntrai napoBoii ciion. o6> 
ptsymiiKHCii B pciynmie narpcBa pa6oicM 
mococTN a nonocTM HHcrpyMCKra ao rcMne* 
ptiypM fiapoo6pa30BaiiH«, oh paGoTaer TomKO 
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mo npcnBtpHicJikHO HarpexoMy flo tcMncpaiypM 
ropa«rp Ae^pMRpoBaiaM Meranna Tpy6bi« 

HenoctancoM^arofo HHcrpyMeHxt aajweica 
TO, WO n» noaroTOBica k pafSoie m tpcfiy 
CI sapaoKH *pa6o«fi m«dcoc»» oojiocih n 
5 DpeABapvmiutoft ptamvi aaxoworo icofflu 
Tpy0it» Ha auxone aa rpytfu nooie oxoina- 
Hxa npooecca ptanaw aacipyMeHT HarpeBacrcn 
no wMnepaiypM Bwoie napoo6pB30BaiDw pa6o- 
iieft aoUDcocm, m BU3UBaeT onpeaeneKHue 
HtyjioOcTBa npa nccniiyanaioi. Towoctb o6p»- 
forni ofBepciaft lawiM mcfpyMeafOM hcbbh 
ooxaa* 

Uwtt .asoGpereioia - noBwaiciaic Kanecraa 
o6pa6oncH. 

nocraBJieioaa uejik nocwacrca tcm. vno n> 
BecTHMft HHCTpyMCHT, conepxauoiH nojiyio on- 
poBKy c Haca^KcHHUMR Ha Hee flc<>opMHpyK>- 

lUHMH 3nCMCHTaMH. B CTCHKaX KOTOpOM BMROIH 

HeHbi paniuinHue oTBcpcrwi. a na topuax 
oe^pMMpyioiiinx ineMeKTos. o6pameHHMx onHM 
K flpyroMy, - pajBiaJibHue na3M, a laKxce ho- 
Tovonc pa6oqeH xch/ucocth mw nonaw cc « 
o6pa30BaHRMe OTBcpcrwiMn a naMMH KaHam, 
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CHa53iceH CMOKTMpoBainiwM b pacTOWc onpas- 
KM c B03MOJicHomio octBoro ncpcMtwcinw no 
nbiM iiiTOKOM c nopumcM, Ka napyxHOH no- 
BcpxHOCTN KOToporo BbtnojiHCMa KonbUCBiii npo- 
TOMxa» cocjDmcMHaji c hojioctmo mroKa h c 

OilHHM H3 paAHaJIbHMX OTBCpCTHK OnpaBKM. 8 

nonocTs lUTOKa cocnHHCHa c hctovwkom paSo- 

^CH WIKOCTH, B KaWCTBC KOTOpOll RCnOHWO- 

BaHa cMa3UBaioiiiaii ^louiKOCTb. 



ro cnoH - 1000 1100 mkm, flpH ilBHiKe- 

HMH KHCTpyMCHTa BIIM3 OpM HOnXOflC K BCpX- 

HCKfy Topuy saroTOBKH 5 b uftok nociynacT 
CMa3o«aiaii )ifHiucocTi> (Macno HHoycrpHajibHOC 
20-30), KOTopaH HanpaBJiJieTCJi ntpt:^ pajQiaJTb- 
Hbic oTBcpcnw B onpaBKC ic panRajiuiuM. na« 
3aM Ha Toptiax ncpBoro fle(|)opMHpyiowero 
3neMeKTa« IIpH nooicayiomcM abh^chmh mcrpy- 
MeHTa BHH3, UHOK ncpcMcmaeTCH BBepx H 



lb qcprwcc noKa3aH o6mKH bha npcwiarae. lo nocncnoBarcjibHO pacnp|nenflci cMaaowyio ^ 
Moro KHcrpyMCHTa, pa3pc3: Kom K flc*opMHpyK>mHM 3imMCHTaM. Hpa 06. 

MHCipyMCHT coflcp^wn KopnyoonpaBKy 1, no pamoM xoflc HHcrpyMcina iutok B03BpamaeTC« 



ocH onpaBKH BMnaiMCHO uHniompjnccKOc ot 
Bepcme c paaMemeiofbiM b hcm nonBipKHbtM 
*3neMeHTOM - nonwM uitokom 2 c nopiUHCM, 
BunojmeiiHbiM aaomio co unoKOM. Ha nopui- 
lie BbmoniieHa KOjnaeBafl npoTowa cocjw- 
iieinian c noJiociMO ^ mroKa. B creincax orf- 
paBKH npcflycMOTpcHM paffHanbHue OTBcpcnw 



B HMJKHec RcxonHoe nonoKeiwe, ncTanb lOBne- 
KacTCH R3 onopHoro craxaHa h uhkji noBTopx- 

15 CTCH* 

3KOHOMfnecKiijir 9(M>eKT ot BcnonfcMBaHiw 
npcAnaracMoro HHcrpyMCHra npB mroTOBnemiM 
KOMmieKTa flcimH na annapar cocraBJWCT 
50 iwc, py& M CTCT yMCHbuiCHKH npHnycKOB 



« Miu. iMUjy «- 4U n^crmcu OTBeDCnU Ha iUtboPMaUHOH- 



6 la Topiiax nccJJopMHpyiomHx 3ncMCHT0B 3 
UItok, ycianoBneimbtil c bo3mo)khoctmo bo> 
BpaTHo-nbciynaTejimoro ABHxcewu b nonocni 

onpaBKH OTROCRTeJIbHO pajUtaH&HUX OTBCpCTHli 

B CKiocax, npcncAOBaTCJiBHO pacnpciicnHCT no- 25 

TOK CMa30W0H XOWKOCTB K 30KaM 06^60TKIf» 

Pk6o«Dfe sneMcmu 3 c yBcraniiBaiMaHMHM 

K BbixoAY nHaMcrpaMM noca^Mbt na nnuomsh 
pHMeacyio onpasKH, njioTHoe npHmiie 
ppyr K npyry paSowx dhcmchtob h jo^epxanHCj^ 
Hx B laxoM cocTOflHHH oGccneOTacTCB rafiKoft 
4, HannH^DiBaioaieficji na nepemnoio vcn on* 
paBKR* 

P^6oTy HHcrpyMCHxa moxcho npooicium Ha 
npHMepe oGpaCkmai oiBepciHH nnaMcrpoM 



paoHH pacroqKH oTBcpcnw na ixe4K)pMauH0»- 
Hoe npoTJiniBaHHc 6c3 chhtmh Mmmia. 



OopMyna H3o6pcTcHH« 

MHcrpyMeuT aiu xonoflHOH pasnavi Tpy6, oonep- 
Mwfdk nojiyio onpaBKy c Haca^KCHHUMH na hcc 
i^pM Hpy iu uiHM H 3JieMeHTaMR, B cremcax koto- 
pon BboiomieHU paaHajoHMC OTBepcTHff, • na 
Topuax Ac^opMHpyionoix sneMeRTOB, o6piiieH- 
Hux osann k npyroMy - paAHajnHi>ie nasu, a 
nKm HCTo>DDDc pa6o<iefk skhiucocth aim noA»- 
101 ee B o6pa30BaKiibie OTBepcnuiMH R naaaMH . 
xaHanbi* oTiiR^atomHit'cii tcm. 



npHMcpc oGpaOoTKH OTBcpcTHH flnaMCTpoM ^ ' • " ^ 

70^^ npR npoTHniBaHHH 3arotOBicR r3 tpy^^ c uenbio noBMUicHHR Ka^cnia o6pa6ancH. 



6i4 c AHaMerpoM oTBcpcnw 67 mm h Tomm- 

TOH CTCHKH 10,5 MM, MaTCpHBrt - UHpKOHHft* 

HHo^eBUH ennaB MapxH 3-125. 

06pa6dnca npoRSBomrrcji na BcpnocanuiOM 
npecce moacot Il-63:0 c yoooicM 100 ic. 
HiicipyMCHT 3aKpcnn^icTCH b BcpxHcfl TpaBcp- 
ce npecca, oTBcpcxHC b Tpy6c pa^nawx Ha 
pasMcp Itf^i^MM c Ha6opOM pa6o«iHX 3;ieMCH- 

TOB X RapyXHMMH ABBMCTpaMH COOTBCTCTBCHHO: 

67,50; 68.75,7035; 70.55; 70.06 ♦ 70.08 mm. 4S 
npH o6pa6oTKe Hapywfl>ra fljiaMcrp Tpy6bi ysc- 
jDnRBacTCX AO 90 mm, ynpyran ycaAKa coctas- 
luer 0,47 - 0,52 mm, Bemroma ynporocHHo- 



OH CHaOmn CMomRpoBaKHUM b nonociH on* 
* paBKH c B03M03Kiiocnio occBoro ncpcMememw 
noAMM UITOKOM c RopuiHeM, Ha HapyMfoA no- 
BcpxBocTH KOToporo BMnojiHCHa KonbUCBaji np<^ 
40 To«Dca, cocARHeHKafl c noAOCTiKi iirroKa h c 
oAHHM R3 paANanbKbix oTBepcTHM. a nonom 
urroKB cocAHHeHa c hctomhhkom pa6o>iefi xow- 
KOCTK, B KanccTBC KOTopoH Hcnonb30BaKa cMa- 
3biBaioDiafl xKAKocn. 

MCTOWRKH IO«t>OpMaiOIH, 

npHHRTbte BO BHHMaHHe npn 3KcnepTH3e 
1. AsTopcKoe CBKACTcnbCTBo CCCP 614862, 
KJU B 21.0 41/02. I3.U.76 (npoTonin). . 
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(54) TOOL FOR COLD EXPANSION OF Pff ES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 
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on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels fomied by the holes and 
grooves, 



959878 
3 

is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves h on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 100 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 |im. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
coromunicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 



Mformation sources considered in the examination 

1. USSR Inventor's Certificate No. 614862, cl. B 21 D 41/02, 13.12.76 [December 13, 
1976] (prototype). 
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